Introduction
Diabetic Retinopathy (DR) is the leading cause of blindness in adult age group and affects both the genders equally. In India, by the year 2025 approximately one-fifth to one-third of all persons (57 million) with Diabetes Mellitus (DM) will have retinopathy. Among them, approximately 5.7 million people with diabetes will have severe retinopathy and will require either laser or surgical intervention to preserve vision 1 . In view of the above, awareness on eye effects of DM and its prevention is an important pre-requisite for prevention of eye complications.
Routine comprehensive eye evaluation helps to detect early treatable stages of DR which are frequently asymptomatic. Comprehensive eye examination is recommended immediately after diagnosis in DM. People with diabetes without evidence of retinopathy should undergo eye examinations every year to detect it at an early stage 2 . The major challenge for eye care programmes will be to ensure regular follow-up examinations of persons with DM and compliance to repeat examination. There is a need to understand the dangers of missing ophthalmic examinations among people with diabetes 3 . But, these are often poorly understood by them and their relatives. In such situation, improving their awareness leveltowards eye care is vital to achieve goals of Vision 2020 program for eliminating avoidable blindness 4 .
However, there is a paucity of data with regard to awareness and practice on eye effects of DM among people with diabetes in this part of India. With this background, the present study was conducted to determine the awareness and practice on eye effects of DM among people with diabetes in rural Tamil Nadu, India.
Materials and methods

Study setting
This cross sectional study was carried out during January 2013 to April 2013 in two sub centre areas namely Pakkam and Mandagapattu, belonging to Kondur Primary Health Centre (PHC) of Kandamangalam Block, Villupuram, Tamil Nadu.
Ethical issues
The study was approved by the scientific committee and ethics committee of the institute.Written permission was obtained from the Deputy Director of Health Services (DDHS) Villupuram Health Unit District (HUD). Written informed consent was obtained from the study subjects. Incase of illiterate subjects, consent was obtained from the immediate care givers.
Sample size estimation and sampling technique
The sample size was calculated as 104 based on 30% level of awareness regarding diabetic retinopathy in earlier Indian studies 5 and 30% relative precision. Two sub-centre areas were chosen out of seven centres by simple random technique. List of all people with diabetes attending chronic disease clinic at these sub-centres was compiled.
There were 105 people with diabetes in these 2 subcentre areas attached to Primary Health Center (PHC) Kondur and all of them were included in the study.
Method of data collection
Data was collected by the investigator through house to house surveys by interview technique using a structured questionnaire. The questionnaire was a KAP (Knowledge, Attitude and Practice) type of questionnaire.The questionnaire was translated into the local language Tamil and back translated into English. The face validity of the questionnaire was established through consultation with a panel of experts. The investigator was trained in the administration of the questionnaire to the people with diabetes, and responses were noted verbatim. The questionnaire was not administered to people without diabetes as controls. Study parameters that include socio demographic details, details on history of DM and awareness on systemic complications of DM were collected. Details on awareness of various eye effects of DM, practice on regular blood check-up, eye examination and source of information were also collected.
Statistical analysis
All categorical data was analyzed using proportion and chi-square test. Multiple logistic regression analysis was done to assess the association of awareness of eye examination with socio-demographic variables. Statistical analysis was done at 5% level of significance using Statistical Package for Social Sciences(SPSS) version 19.
Results
A total of 105 people with diabetes participated in the study. The mean age of the study population was 56.7 years, and proportion of females who participated in the study was 56%. About 47 (44.8%) people with diabetes were more than 60 years of age followed by 44(41.9%) in the age group 45-59 years. About 59 (56.3%) of people with diabetes had n o formal education and about 39 (37.1%) belonged to unskilled occupation. All the study participants were on oral hypoglycemic agents and majority of them had compliance to medication. Details regarding history of Diabetes Mellitus among study population is given in Table 1 .
Three fourths of people with diabetes were aware of atleast one systemic complications of DM. Details of awareness on complication and management of DM was given in Table 2 . But regarding awareness of eye examination, only 31 (29.5%) knew that their eyes must be regularly examined and only nine of them (8.6%) were aware of the correct frequency of eye examinations as at least once in a year. Their main source of information for eye examination was media (52%), followed by doctor of the Primary Health Centre(PHC) (39%), relatives (6%) and Village Health Nurse ( VHN) (3%). Awareness on examination of eye was significantly less among elderly and those with lesser education level [ Table 3 ].
African Health Sciences Vol 16 Issue 1, March 2016 Multiple logistic regression analysis showed that people with diabetes with post-secondary and above (>10th standard) level of education had significantly higher awareness on examination of eye. (Adjusted OR=19.63) [ Table 4 ]. Among the systematic complications, majority (74.3%) had responded that eyes could be affected due to DM, while nearly half of them (46.7%) knew that kidneys could be involved; chest pain (18%), paralysis (15%), nerve damage (13%), hypertension (13%), stroke (6.7%) and amputation (5%) were the other complications regarding which they were aware of [ Figure 1 ]. Among 89 people with diabetes who had difficulty in vision, only 48 (53.9%) visited an eye hospital. Selfmotivation was the common reason for visiting the eye hospital followed by others [ Figure 3 ].
About half of them (50%) went to nearby private eye hospitals, 13 (27%) went to eye camps, 11(23%) attended nearby Government hospitals. Out of the 105 subjects, about 27 (25.7%) were not aware that DM could affect their eyes.
Among the 78 people with diabetes who aware that eyes could be affected as a complication of DM, 3 (4.3%) were aware about cataract and 7 (9.0%) of them knew that diabetic retinopathy (nerve damage) can occur as eye complications; 68 (87.2%) were not aware of the specific effects on the eye. [ Figure 4 ].
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Among 5 people with diabetes who had previous history of DR, all knew that it could affect the eyes, but only one of them knew that DR can occur as an eye complication. Regarding reasons for eye effects of DM, 28 (35.9%) were not aware of any reasons, while others responded that it was due to persistent high blood sugar level (n=26, 33.3%), longer duration of DM (n=14, 17.9%) and lifestyle (n=10, 12.8%). Regarding treatment options available for DR, only 5 (4.7%) knew that Laser is a method of choice.
Discussion
The present study highlighted the fact that though people with diabetes were aware of the general effects of DM, their awareness on specific eye effects and need for regular screening was low. Data from our study suggests that a lot of effort is required to increase awareness regarding eye effects in this population and to transform this increased awareness to actual utilization of services. Although recommendations and guidelines for screening people with diabetes exist,studies have shown that such recommendations are not always adhered to, even in the developed world 6 . Delivering ophthalmic care at the appropriate time to people with diabetes can provide eye care programmes with huge cost savings besides reducing the personal suffering caused by blindness and vision impairment 7 
.
Various studies have shown different findings at country and global level. The awareness of DR in a study was found to be 29%, need for regular eye examinations as 57% and role of laser in preventing visual loss as 17% which are comparatively higher than our study 5 . Other studies reported that the level of awareness about eye complications due to DM was 72% in Oman 4 , 96% in Australia 8 , 52% in USA 9 and 98% observed in Japan 10 . Recent study from Theni, south India showed it as 50% 3 . Although majority of the people with diabetes in our study were aware that diabetes effects eyes, they could not report specific eye effects of diabetes. High literacy rates and proactive counseling in other countries and illiterate people with diabetes in our study could be the reasons for this difference. The level of awareness in relation to treatment for eye complications of DM using Laser was excellent in Oman study 4 . Another study in India also reported that only 10% of the people with diabetes knew about Laser treatment of diabetes 3 . our study shows less than 5% in this aspect. Around 57% of participants had visited ophthalmologists in Myanmar study 11 . Our study showed that people with diabetes who had difficult vision, about 53.9% visited an eye doctor. More than 80% were aware of eye examination in Theni study, South India 3 compared to only 30% in our study.
DR is a major public health problem and with an ongoing pandemic of DM this problem will get aggravated further in the years to come. Despite effective treatments being available, DR still remains the major cause of preventable vision loss worldwide. Management program for DR from a public health perspective should ideally include timely eye examinations as recommended by World Health Organization (WHO) and other professional bodies, provision of standard preventive treatment, optimal treatment of blood sugar and blood pressure levels, efforts to educate patients with diabetes about eye health and ultimately efforts to prevent DM by educating and empowering them for self-management. Awareness campaigns to increase the level of awareness on eye complications of DM need to focus on eye effects, regularity of eye examination, availability of treatment and methods for controlling DR. Such campaigns are excellent support mechanisms to increase the utilisation of diabetic eye screening camps. Community participation is the key to success for any awareness or screening model. Appropriate eye health educationthrough diabetic clinics may encourage people at risk to seek timely and appropriate care. This will require developing educational materials that are regionally, linguistically and culturally appropriate, with a good understanding of current knowledge, attitudes and practices in the community. Utilizing the large paramedical forces available in the country for health education may ensure wider coverage and accessibility 3 .
Conclusion
Although awareness of people with diabetes on systemic effects of DM was more, their awareness on specific eye effects and need for regular screening was low. A lot of effort is required to increase awareness regarding eye effects of DM in this population and transform this to utilization of services. Appropriate eye health education activities in diabetic clinics may help patients with diabetes to seek timely and appropriate care.
